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Introduction 
Multiple factors must be considered in the reconstruction of nasal defects. These include 
size and location of the defect, previous surgical treatments and patient’s general health 
status. The patient’s and surgeon’s aesthetic aims should also be included in the deci-
sion making process. 
Among the numerous options available, from simple skin grafts to free flaps, local flaps 
are still the preferred method for reconstruction of nasal defects, because they provide 
matching color and texture, resulting in a far superior aesthetic outcome. 
Classical flaps for nasal defect reconstruction, such as forehead or nasolabial flaps, have 
some disadvantages with regard to limitations in their arc of rotation and the multiple 
stages of surgery necessary.  
Perforator flaps have greatly expanded our reconstructive tools in all body regions and 
often allow us to overcome these limits. Since their first description by Koshima and 
Soeda (1) in 1989, these flaps have become popular in many areas of reconstructive sur-
gery, because they provide design freedom, reduce donor site morbidity and allow thin-
ner flaps to be tailored for more accurate reconstruction in single stage surgery.  
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SUMMARY 
The use of perforator flaps in face reconstruction is becoming increasingly common. They 
are particularly useful in nose reconstruction, where they can be tailored to match the 
complex three-dimensional structure of the nasal concave and convex subunits. 
In this paper, we present a review of the literature on the use of pedicled perforator flaps 
in nose reconstruction, discussing current indications and outcomes. 
Literature on this topic is still limited, with only 12 studies reporting data on 129 recon-
structions. Reconstruction of nasal defects with pedicled perforator flaps is a novel and 
expanding field. It allows for the achievement  of good aesthetic results, with a single op-
eration and low donor site morbidity. Temporary venous congestion frequently occurs, 
but resolves spontaneously without leaving sequelae. Also, perforator flaps have precipi-
tated a novel approach to nose reconstruction, allowing for the modification of both ran-
dom and axial flaps according to a “perforator-like technique”. 
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Perforator flaps are now  increasingly indi-
cated in face reconstruction, where the rich 
vascular network allows for  greater flap 
versatility  compared  to  other  anatomic 
regions (2). They are particularly useful in 
nose reconstruction, where they can be 
tailored  to  match  the  complex  three-
dimensional structure of concave and con-
vex subunits. 
In this paper, we present a review of the 
literature on the use of pedicled perforator 
flaps  in  nose  reconstruction,  discussing 
current indications and outcomes. 
 
Material and Methods 
A literature review of the studies on nose 
reconstruction  with  pedicled  perforator 
flaps was performed on the PubMed elec-
tronic  database  using  the  keywords 
“perforator flap” and “nose” or “nasal re-
construction”. References of selected arti-
cles  were  evaluated  to  identify  further 
relevant articles. Twelve papers were even-
tually included in this review.  
Data on the number of treated patients, 
defect location, type of flap, and complica-
tions were extrapolated from each study 
(see table  1).  Indications, surgical  tech-
nique and outcomes of reconstruction of 
the different nasal sub-units are presented 
and discussed.  
 
Results 
Perforator flaps offer a novel reconstruc-
tive strategy for nasal defects. However, 
literature on this topic is still limited, with 
12 studies reporting data on 129 recon-
structions. Nevertheless, considering that 
the first report was published in 2009 (3), 
these flaps have in fact generated a great 
deal of enthusiasm in the surgical commu-
nity, due to their versatility and good re-
sults. Different perforator flaps have been 
reported for reconstruction of the different 
sub-units and for total nose reconstruc-
tion, as summarized and discussed below. 
 
Nasal ala 
Since its first description in 1840 (4), the 
nasolabial flap has become the workhorse 
flap for nostrils and columellar reconstruc-
tion. The nasolabial sulcus is an ideal do-
nor site for nasal reconstruction because it 
provides a good match in texture and color 
of the skin flap, and allows for the conceal-
ment  of  the  donor  scar.  Cheek  tissues 
present good laxity and  permit the har-
vesting of enough tissue to reconstruct 
wide defects while achieving primary clo-
sure.  However,  it  requires  two  surgical 
stages for delay and pedicle remodeling. 
In 2009, we (3) reported a modification of 
the flap that eliminates the need for two 
surgical stages, overcoming the main limi-
tation of the nasolabial flap. Our free-style 
facial artery perforator flap is raised from 
the same area as the nasolabial flap, but it 
is pedicled only on perforator vessels of 
the facial artery, and is indicated for subto-
tal/total reconstruction of the nasal ala. 
The flap is drawn with its medial margin 
lying in the nasolabial sulcus. The medial 
margin of the flap is raised first to look for 
the perforators, which usually lie in a row 
underneath  the  nasolabial  sulcus.  This 
exploratory incision allows for the mainte-
nance of the classical random nasolabial 
flap as a plan B in case of damage to the 
perforators. Once the artery is identified, 
the flap is incised circumferentially to iden-
tify the vein, which usually lies laterally. 
Both arterial and venous branches should 
be freed as far as required to mobilize the 
flap, taking care to avoid torsion or kinking 
of the pedicle. The flap is then transferred 
to the defect and the donor site is closed, 
thus, achieving reconstruction with a sin-
gle operation. There is no additional bulk 
related to a skin or subcutaneous pedicle 
of  the nasolabial  flap,  only  the desired 
amount of skin and subcutaneous fat is 
transferred and the vascular pedicle (artery 
+ vein +/- nerve) gives no additional bulk 
(3, 5). 
Since its description, this flap has rapidly 
shown its reliability and reproducibility, as 
demonstrated by several reports by differ-
ent authors published over the last few 
years (5-9). All of them reported its use for 
reconstruction of the nasal ala, which is 
the  main  indication  for  this  flap.  Also, 
similar  but  slightly  different  perforator 
flaps have been recently described: Karsi-
dag et al. (10) reported their experience 
with a lateral nasal artery perforator flap, 
while Kovacevic et al. (11) described a turn 
in  infraorbital  artery  perforator  flap  for 
reconstruction  of  the  internal  lining  of 
thenostrils. 
 
Nasal sidewall/dorsum 
Random cheek flaps have been tradition-
ally used for reconstruction of small nasal 
sidewall defects up to 2.5 cm in size or in 
EMBJ, 9(9), 2014 — www.embj.org 
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Table 1. Studies on nasal reconstruction with perforator flaps. For each study, the 
number of patients, the defect location, the flap used, its source vessel and move-
ment, and complications are reported.  
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combination with other local flaps if the 
defects are wider or involve the infraorbital 
unit (12-16). 
As for nasal  ala defects, the popularity 
gained by perforator flaps has expanded 
the reconstructive potential of local flaps 
for nasal sidewall and dorsum. 
Facial  artery  perforator  flaps  from  the 
nasolabial fold have also been used for 
reconstruction of bigger defects involving 
not only the nasal ala, but also the nasal 
sidewall (7). Brunetti et al. (17) also re-
ported the reconstruction of nasal sidewall 
defects with an angular artery perforator 
flap harvested from the nasolabial fold. 
Another interesting perforator based flap 
for nasal sidewall/dorsum reconstruction 
was described by Rossi et al. (18) in 2013. 
This  advancement  perforator  cheek  flap 
has a lateral pedicle and the majority of its 
vascular  supply derives  from the trans-
verse facial branch of the superficial tem-
poral  artery.  Despite  not  being  a  true 
“perforator flap”, dissection of the flap is 
undertaken with a perforator-sparing tech-
nique, and only those vessels that restrict 
flap movement are sacrificed. The flap is 
indicated for reconstruction of defects of 
the nasal sidewall, also in cases extending 
to nasal dorsum, medial canthal, and in-
fraorbital  units.  Its  perforator  sparing 
harvesting  technique  allows  for  an  in-
creased mobility and versatility, and thus 
for reconstruction of moderate sized de-
fects  involving  different  nasal  subunits, 
with a single donor site, without distorting 
surrounding  functional  and  aesthetic 
structures. It is especially useful in older 
patients  with  skin  excess  in  the  cheek 
region. 
Subtotal/full thickness defects 
If more than two nasal subunits are in-
volved, flaps harvested from the forehead 
are the classical first choice for reconstruc-
tion (14). Several forehead flaps have been 
described based on the supraorbital and 
supratrochlear  arteries  (the  paramedian 
forehead flap being the most popular), as 
the  extensive  skin  redundancy and the 
colour and texture match make the fore-
head a perfect donor site for nasal recon-
struction.  Despite  achieving  excellent 
aesthetic results, the main drawback of 
these flaps is the need for multiple surgi-
cal steps.  
Based on the same principles of nasal ala 
reconstruction,  our  group  described  a 
modification of the paramedian forehead 
flap that permits one stage reconstruction 
(19): we introduced a propeller flap based 
on the supratrochlear artery that we first 
defined as a perforator flap. Exact defini-
tion of a perforator flap in the face can be 
challenging. According to the Gent Con-
sensus  Conference  (20),  a  perforator 
should pierce the deep fascia before reach-
ing the skin. As there is no deep fascia 
layer in the face and the vessels pierce the 
superficial  muscular  aponeurotic  system 
(SMAS) layer before reaching the skin, flaps 
based on vessels piercing the SMAS are 
also referred to as  perforator  flaps (3). 
Thus, this one stage paramedian forehead 
flap  is  better  defined as  supratrochlear 
artery axial propeller flap (STAAP flap) (21). 
The STAAP flap is pedicled on the supra-
trochlear artery, which, with its concomi-
tant veins and nerve, emerges from the 
medial  canthus, perforates  the procerus 
muscle and corrugator supercilii  muscle, 
and runs within the frontalis  muscle to 
nourish the paramedian forehead skin (22). 
The STAAP flap has the same pedicle as a 
classical  forehead  flap  but,  despite  not 
being a true “perforator flap”, its pedicle is 
dissected in a “perforator like” way, allow-
ing the flap to gain increased mobility and 
to rotate 180 degrees (2, 21, 23). Dissec-
tion of the flap is performed distally in a 
supramuscular plane, then in the suprape-
riosteal plane, like in a conventional fore-
head flap. The pedicle is then freed from 
any attachment to the surrounding tissues 
with  the  aid  of  loupe  magnification.  If 
some nervous branches are identified at 
this point, they must be cauterized and cut 
to allow pedicle rotation. The flap is then 
rotated: the frontal pad covers the nasal 
defect while; if necessary, the remaining 
nasal skin is used to cover a part of the 
donor site defect. This flap permits a sin-
gle  stage  reconstruction  of  big  defects 
involving more nasal subunits, and can be 
folded into itself to reconstruct even full-
thickness defects (figure 1). 
 
Discussion  
Reconstruction of nasal defects with pedi-
cled perforator flaps is a novel and ex-
panding field. It allows for the achievement 
of  good aesthetic  results  with  a  single 
operation and a low donor site morbidity. 
Numerous techniques, such as full thick-
ness skin grafts, V-Y flaps, nasolabial flaps, 
EMBJ, 9(9), 2014 — www.embj.org 
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paramedian forehead flap, and even free 
flap have been described for nose recon-
struction,  but  achieving  good  aesthetic 
results in a single stage is still challenging 
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Figure 1. Eighty eight year old man with a squamous cell carcinoma involving the nose 
and the lower lid. A. Preoperative view. B. Resection included the nasal dorsum, the left 
nasal sidewall and the left nasal ala (full thickness defect), the lower lid (full thickness) 
and the cheek. The lower lid was reconstructed with a condromucosal graft harvested 
from the nasal septum (arrow). C. The lower lid and the cheek were reconstructed with 
an advancement cheek flap, and a right STAAP flap was raised. D. The STAAP was ro-
tated clockwise and folded into itself to reconstruct the nose. E-F: three month postop-
erative view. 
(12-14).  Full  thickness  skin  grafts,  al-
though requiring a single surgical step, 
have a typical “patch” appearance caused 
by color mismatch and contour defects; 
local flaps are aesthetically superior, but 
often require a second procedure to recre-
ate the convex and concave nasal  sub-
units and to avoid disruption of important 
aesthetic  landmarks  such  as  the  alar 
groove, the nasofacial sulcus, or the mel-
olabial crease (5, 24).  
In the era of perforator flaps, thorough 
knowledge of skin vascularization allows 
us to modify known random or axial flaps 
to combine the advantages of a safe and 
reliable flap with high versatility and free-
dom of design. Perforator flaps for nose 
reconstruction are often the modification 
of existing flaps which achieve good re-
sults with one procedure. 
Compared to other anatomical  districts, 
perforator flaps in the face show a safer 
blood supply (2). They can be safely har-
vested both on a known pedicle, and as 
free  style  perforator  flaps.  Temporary 
venous congestion frequently occurs (25), 
but  unlike  other  body  regions,  it  fre-
quently  resolves  spontaneously  without 
leaving sequelae. Of the 129 nose recon-
structions  reviewed,  venous  congestion 
was reported in about 10% of cases,  slight 
secondary distal necrosis was reported in 
only two cases (1.6%), and this did not 
require revision surgery. 
Also, perforator flaps have precipitated a 
novel  approach  to  nose  reconstruction, 
allowing for the modification of both ran-
dom  and  axial  flaps  according  to  a 
“perforator-like technique”: The STAAP flap 
(19, 21), despite being an axial propeller 
flap, can result in good aesthetic recon-
struction in single stage surgery, overcom-
ing the main drawback of the classical 
forehead  flap.  The  advancement  cheek 
perforator flap (18), despite being a ran-
dom flap, has increased mobility (can even 
reach the dorsum of the nose) and a safer 
blood supply. This new approach has also 
stimulated the development of flaps based 
on a “perforator-like” dissection technique, 
such as the deep lingual artery axial pro-
peller flap for intraoral reconstruction (26). 
Perforator  flaps  for  nose reconstruction 
are safe, minimally invasive, can be per-
formed under local anesthesia and do not 
require  routine  antibiotic  therapy  (27). 
Also, as shown by their increasing popular-
ity, they are easily reproducible and simple 
to perform. Consequently, they are likely 
to be used even more widely in the near 
future. 
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